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(57) Abstract: An optical recording medium (1) comprising 
a reflective layer (3), a lower dielectric layer (4), a recording 
layer (5), an upper dielectric layer (6) and a light-transmitting 
layer (7) sequentially formed on a major side of a substrate 

(2) is disclosed. The lower dielectric layer (4) is composed 
of a first lower dielectric layer and a second lower dielectric 
layer which prevents reaction between the materials of the first 
lower dielectric layer and the materials of the reflective layer 

(3) . The upper dielectric layer (6) is composed of a first up- 
per dielectric layer and a second upper dielectric layer which 
prevents reaction between the materials of the first upper di- 
electric layer and the materials of the light-transmitting layer 
(7). 
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&tK £©ftflB»«£#<!:bT, 0H*.fc£MO (Magneto Opt ical) ^MD (Mi 
ni Disc)£$£tf£. ffi3gft:IB#«t#», ^H-T^E 

bt, #iJ;Lfc£CD-RW (Compact Disc Rewritable), DVD-RW(Di 
5 gital Versatile Disc-ReWri table) fc£ **WT § £ £a*T?#£o 

LT, 0U*.fc£C D - R (Compact Disc Recordable), DVD-R(Digita 
1 Versatile Disc-Recordable) ^£*^l-f & £ 
10 ftfB@&#£, (0iJ*-fc£, CD, CD-R, CD-RW 

) , 16 D ^fotl (0!l*.fc£, DVD-ROM, DVD-R, DVD-R 
W) IZKWITZZ. ttf-V&Zo 

£?\ J£iRM©fttB»Ji#©*J£©0!lfcl'T, CD*itfCD-RW 

© tk # ^ at a> & -ft fli i* & 86 © fii is s tfi m "A n. m z n « & *r t* 

teQ&t>&M0ytte»1&ft<Dfcl£V>to£lsX. DVD-RW© 
25 aUfcfc^Tjftf. ^1 DVD-RW©i»t. SS 1 4 0 

i^fj; 5 DVD-RWIt mnfcM 10 2, IBM 10 3, it 
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mmi 1 2*5-^®^8t«*nfc*«i 1 1 ts* itn 20^1 

^©i^?SMStt§DVDTii, 5 0 nm©l/-f)t§ai 

5 j]?&¥m#l'—if£* NA#0. 6 ©*t*U>Xt*«r*.S3t**ft 
ffl^SCfcfc«k?>, CDO»8ffc«at*, 4. 7 GB<D|B#^»£ 
£ i^nJfg^/^oXV^o Z.<Dfcib, DVDH 

JtltNTSC (National Television System Committee) 
^^T4^Fp1^ffi^t-^5 i -^^l3^^tg^^1H:f^07 l 6fB#^#^*i 
Sg^nTVi* (0>J*-fc£> #I¥9 - 1 0 9 6 6 0 -*t&*g 2 - 3 H# 
38) o 

(Video Tape Recorder) idftfr 3§T b ^ 
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I^St5^iM5t&5. ECC (Error Correcting C 

ode) *>&Mttt.»vfcte*7*-'*y b^DVDC^tlfcft 

4. 7 X (0. 6 5/0. 6 0 XNA/A) 2 ^8 
10 NA/A^ 1 . 2 0 

>X © 18 PffcN A (numerical aperture) <t§iliMIt^ 
15 £o 

*t^l/>X©i^NAtt;£ii&T^< X # ©«£ Id 

20 ^-T, g«±©-£Mfc7BJ*£nfc«38ra#fB±fc* U-if3fcS» 
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*«ini6j±j&*ss3nTv>5. n©fiaifcjiK^.sfc8&c«, 4. 554 

20 m/s£*Jb5. 2 8 m/ s KTO«H* 6Stfn««3i**ii* t l^T 
V H 1£ § # •§> £ £ & T €? & V i <h V i -5 P9 IB # * & o 
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bf^oT, E©5S0I©BW«» 4 0 0 nmPi±4 1 0nm^T©!5 

m<D$L&iz&z>yt&, o. 8 4Kio. 8 6 <d mm <£>mn$k*^-? 

Sfc, ^©^©Ifitt, 4 0 0 nm£(±4 10nm^TOiffl©I 
5 4m/sFii5. 2 8m/sttT©l!H*5ItfnSiaJtft«*i 
±|B^^^^^-r-Sfc8&(C, infill ©3§BJte, ^«<D-^®iC, 4> 

sat** Tmmn&m* mmm, ±mn&m&£zsytmmm 

20 4 0 0 nmJ^Jt 4 1 0 n m^TOtBffl ©$£5 f~ & £ > 0. 8 
20TIit#I^S* | 3, 
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4 0 0 nmK±4 1 0 nmKTO«H©^*5^^ 0. 8 4Pi 

£ i ©±lii#I^^^ m i <D±ji^mte;f ^/^T^Jm^ 

_kMB§*#M±fc3fcSjfiM&J£J5fc?"5X6£ 

z.(Dmm\z&n&, rmmmi^mu. mi ©TM««#M**tf» m 
%z.£&ffi±-rz>m2<DTmmmfcmfr*>tev* ±.mmm^m^> mi 
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^ 5 m\t, mmm i ~ 2 4©^§sm m 6 ra, ^ss^j 25-44 

MMM 2 5-3 4(D^#&J;^©M^m£^-r^ ^9ifi 

15 , mmm 35-44 <D&ft&&z$^(Dwmm%:*m-?^ *iohb. 
n vmw o)-mmmm iz & zk^j x 2 <z>s*it fcjs v> e, d c x a- 

20 v* U >^lfe«©*6©W**f*^H, SB 14 Bite, »DVD-R 

$g 01 & as js 
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S» t! y 9*7 V "7<Dffl PlNA, ^$ft«^©?l£35 

(1) ~ (4) ^^fc-Tcfc^ ^fS^ tiCi 8GB^±©IB^ 
10 ^SSH^"5J«Et^So 

P^O. 64 (jum) • • • (1) 
0^±84. 115 (A/NAVt) • • • (2) 
A ^ 0 . 64 (Mm) • • • (3) 
NA/ A ^ 1 . 20 - •• (4) 
15 Z. ZL~C, SgA)5U0OnraPii4 10nmHT, HP^NA^O. 
8 4£*±0. 8 6£AT, "r — ^ ¥y h§(data bit length)#*0. 10 
3 5 umK±0-. 1 2 <tmHT*61tfnS. «*WC, «* A # 4 0 5 
nm> BPRNA^O. 8 5 , t? y h ft** 0 . 12/im, h r?y 

£7fc?y^^0. 3 2 MmtltftlS. 
20 MP8CNA#*0. 8 4KTT?»D, »fiA^4 1 0 nmKJitiS* 
7#yb®d (d°cA/NA) ©**3#J3fa£-r*ff«k0* 
£<fcO, 8 GB^ii©fBli^*£W^<hT3^f3i^.g : £l*l5IT£ C 

&ftA*<4 0 0 nmJ^TTfc£i§'£r£te. BEftlS t^W©^*©^** 
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2©J?£«, 0. 3 mm- 1 . 2 mmtf> fcjBttn* #1 A** 1 • 1 mm^ 

btians. -r&fr^* saenfefflicffl^snsu-if^ciftSK:^' 

15 ITRJtHSttSfci^fc^ ifii*« J «Atf4. 0X10" 2 ~4. 
5 X 1 0 2 J /m • K • s (4. 0X10" 4 ~4. 5 J / c m • K • s 

) (DmwfooB&m-rz&mTtm. ¥&m7tm. &&x$z.n 

, Ag, Au, Ni, Cr, Ti, Pd, Co, S i > T a , W, Mo 

, Agl, Aul, S i Zk&tcteG eZknttm&tft&ls^o tZ&* 
m 3 ©WttT^^^ffl^Si^lCtt, 09;tfc£, A 1 C u > A 1 T i 
, AlCr, AICo, AlMgSi« AgPdCu, AgPdTi, 
25 AgCuTi, AgPdCa, AgPdMg, AgPdFe, Aglfc 
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ZOBLMM 3 i^ft'Ag, Nd, Cu^^^Agl^CcfcD 

5 Sfc* RltJf 3 ©JSSfci, 8 0 nmK± 1 4 0 nmftTfcltfnS H 
ttfft £b < , ^^L«l 0 0 nmtltfns. KMM 3 & 80n 

;}i®Tl/tt*5o ££fS3(DJ¥££ 1 4 0 nm<kD^t< t5 

20 &i»jt*r*ai2 odtbm«#h 1 H^iusns. ±iii#i6tt 
, ^i<D±^Ki«^ei 3^j;^\ 1 ©±jisim#:e 1 3&m^ 

2 <D±mmn<*m 1 4^6i«sft«. 2 <D-fmmn^m 1 1 
$ 2 <D±mmn&m uit si s n 4 ^6«c*. ^ 1 <dtji ^§«#Jf 1 

25 2 ^i^l©±iii#:i(t ZnS-S i 0 2 $?£L<te 
, ^EJVitm^f^ 4 : 1 ©Z n S - S i O 2 Tl'&te^ £ & & 
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% 2 (DTJf ^f^'fcJ! 1 1 £>J5£teU 8 nmK± 1 4 nra^T^6I^ 
tlZ>Z- £**$f £ L < , 0!l*.fc£l 0 nmCllin^. £12 ODTJf ft^^S 
4®J|$S8 run^imcT^, % 1 ©TJf «§*#il 1 2 *mj&-?Z>W 
WT*&%mn (S) ^tft5utiaD> 3^ItbTUS5 
5 , ^tl^^f ^2©T«MH#JS4(DJ¥$&1 4 n m<k 

m 1 <E>Tilif«#JB 1 2 <Dm~£\$, 4 nm£*_k 1 0 
10 112^f^tl)^t^aii^oTb*5. ^n^*fb, 10nm± 
H 1 <D±MW§^,faM 1 3 <£>J¥£te^ 4nm^±l 2 nmra^Ifi 

i§«#Ji 1 3CDi?££ 1 2 nraj;0^<T§t> f^fB^JS 5 ft \zW 

% 2 <D±MWIMfcM 1 4 ©J¥£te, 3 6 nm£(± 4 6 nraKT^^l 
20 fc£tl£ Z.£f)m%.V< , {^^^4 2 nm£itfc£*l3 0 12 <D±Mm^ 
M 1 4 CDJ9£ £ 3 6 nm^vifcj!.&£, W*tllH b> 4 6 nm«fc D 

n^o ^©SbTe^^tbT, £?£b<teGe, Sb, Te^ 
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±8fflC^— fe>h«T, T e fc*t*TS S b ©Jt**«3 . 4fg£A_t4. 

h^±8JI^>-fe>h^T> Tefc»nSb©W^4. 2 ffif£A± 

15^)1 5 ©J»S«, 6 nm^±l 6 nmra^l«tl5ut« 
b< > 09*.fcEl 0 nmlcians. fE^S 5 <£>J¥££> 6 nm*^(C^ 

S^Hrt5JBEtt«i*F3W (P S A : Pressure Sensitive Adhesive) *6ft 
15 £o 

tt » 03 * U * - # * - h *MB * 'J ** ^ 7 * > * ® m 6 ^ * 
20 c 

7. o x i o- 5 (I/to me. mm&m 

H)i2. 4X1 O 4 (MP a) SK©#»*«ffl^6n5. ftitiltt 

25 »!««) ) *fflVi*»-&, j»»»«*^6. 0X1O-M1A) 
. tttf#tt***2. 3X1 0 4 (MP a) g«©*m#fflV>e>ftS. 
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Z.<Dytmi&&^- hCDmZfe, 3Mm~l 7 7/im©IHrt^ 

?\zmunz>o z\ <d ^ o rm^m^m 7 0. 85±o. 0 sum 
ytm^m 1 omz t^io ^m— 1 7 7 nmt ?63ti§jf 

20 At=±5. 2 6 (A/NA 4 ) 

z\<Dmn<D-nnMm\z£%yt^jx?<Dmm^&iz-2^Tm> 
z\z.x\ z.(D-m-mi®mz&z>%7<< 7,? 1 <Dmm\zm^*>n%x^ 
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HJBD CS5EE*iS2 3 tll7^f > 2 4 ftIUT«»*nTV^X^ 
5 ^^U>^V-H»2 5, 21 ©X A y ^ U V — \*U 2 5 <hffi^ 

©SgH^^oT^lpJSBM^nTV^A'l/^ b 2 6 , v1zE<D^ 

io 2 8, i©^-y>^2 8S@ft^j;^:i^5nfcA , '^>^v 

- h 2 9 43«ktf, uO/1>y + >^W- b 2 9 <D&—tfy V 2 8#H* 

lEmmt^xmmt^^uy h 2 6 Mmmt^xmrn-r^ 

15 fcfcfc, XA°^^U>^^V-K^2 5 £2*1^3 £"5 ^^jf#T^ 

&X1&2 #5** x#^— x 3 3 &rafctt£^«i?)f<tw-sns. z.<du 

> ^i^7^^3'l SScktW/Sl^x* 32tl;J;^ S«2©rt^^i 

tfc> ^l/-3/h2 6C5f^f X£?^ — X 3 3 jtfflfc Y) ttft <b HZM £ teK 
20 ttftWffilZ, /1V5/H2 6&, £#2 ©!Bl*3:#jR]K:lsUE3ii\ cinKlJ; 

®nit^ft-5«i#iUT©SI2 £, tM BIB 3 &R 

25 «^«SWr*fiJc»»^^6^«^-yy h 2 8 ttt, !40Cl:St 
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jfy v 2 8 o^'fro' wc~rz>& -5 tst^ns. £fc> a& 

U >^^« 2 o 

S?\ S4£2£, iittfAgM (M : SsJrt) ^6ft«^yh2 
10 8ra$nfcI10X^y^'J >^«2 0 te*tbTJIRAl^ AW 
h 2 6 fc@5£-rs. Jfcl-> KSft>A'2 1 

HS£iJ5i^ : 1 . 0 X 1 0 ~ 5 P a 
Hfflm : 1 . 0 ~ 3 . 0X10°Pa 
&A«* : 1 ~ 3 k Wh 
fr\Z, ^^2 0!l7Lfc£S i ^-yy h*t^il$nfcll2 OX/^y * 
20 U >^^«2 0 CiSAt- b 2 6 iCg^T^o fit. %^ 

H£5iJ3iS : 1 . 0 x 1 0 ~ 5 P a 
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nm^. : 1 • 0 - 3 . 0xi0°Pa 
®.Xnt> : 1 ~ 3 kWh 
^m^7,m : 3 0 s c c m 
& , SIR 2*, iAtfZnS-S i0 2 2i<&##> £> & 3 9 -5 s y h 
5 2 8 ^iSfi$tlfc|j| 3 (D7>A°-/^ U >^iI2 0 iltAU, A 1/ y h 2 

^l^-T^o -e©^ ^£5P^>A2 lrtfc, 0!l*.fe£A r #*&£©?Fi& 
If #X£2SAb> U >^£fr"3 d £Klck D , 09*.fc£ZnS-S 

1 0 2 *g-&#^e>&3£l 1 ©TiilftI 12§I2 ©TIit*I 1 

io i±(c?#^"r^o 

*SSJB^ : 1 • OXlO' 5 Pa 
^ffl^C : 1 . 0 ~ 3 . 0X10°Pa 
^At^3 : 1 ~ 3 kWh 
15 »^2£, 0iJ*.fc£G e S b T e ^66:5^-^7 h 2 8 ** 

fi^nfc^4 ©XAy ^ U >^&« 2 0 CIAl, nvv Y 2 6 ICS 

20 j&>£»fc:SBE»JB 5 £fg 1 ©TlliftI 1 2 ±£^/&T&o 

Z.<D7*ny9 U >^7 p P-feX^^^«>^^#©— ^J^^T^^Tc 

3l£5iJ3tS :1. 0X10- 5 Pa 

^ffl^, : 1 . 0-3. 0X10°Pa 

&A«£ : 1-3 kWh 
25 fr\Z, 112^, «jl«ZnS-S i 0 2 fi^#*5ft5^-^y h 

2 8#»!B£ftfc$B5 ©XAy ^ U >^12 0 « A U A V v h 2 
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3l£T3o *:<D'&..mZttA r EcD^m^T. ZMQ?- Y >A 2 

lffgi:lXl/« XA°y^U >^£f?5 dttdcfcO, f^tfZnS-S i 
0 2 M&fcfr*>fc2>& 1 <£>-tJf Btm^If 1 3 £f2#Ji 5_hfc^^-r^>c 

H^Jji^ : 1 . 0X1 0" 5 Pa 
mWM, : 1 . 0 ~ 3 . 0X10°Pa 
: 1 ~3 kWh 

i oiimMm&m 1 3*^^^n^s^2 mxttsifr 

Uy b 2 6 ^IT, >rt 2 1 FW^cDffi* 

§ST?*^5l#-r^o WZ, ^^^Ar^^Jcl^il^^tWt 
2 lfifciSAb. X/ty^U>^Sff ?Z\h\Z&X). it2©-4®± 
fc^fS^LUrs i 3 N 4 ^f»^:5^2 0J:iif#ll 4^10±iit 

15 #jb i 3 ±\zmf&-rz>o . 

MQWmm : 1. 0 x 1 0 ~ 5 P a 

ffl^. : 1 • 0-3. 0 xl0°Pa 
WtXnil : 1 ~3 kWh 
20 ^.Mfi^M. : 3 0 s c cm 

^-\zmm^ntcm&^mm (psa) &;b^t> sis2±©#s 
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sg 1 ©TSfi«#ii 1 2 ^a^-r^^Pi-ts^a 3 zmfctzttm 
ii 1 3 zmi&? z>un t^mmm 7 %m&-t z>w& t&Kfo? % z. t. 

12^)1 5 Ge, Sb, Te^SfeSSbTel^W 
10 &^^t-^>^^> G e ©^^^ 2 > hJ^± 8 g^-fe > 

b£AT, Tel^t§Sb(Djt$&3. 4fg£Ut4. O^^T^M^- 
£££19, 4. 5 5 4m/sW5. 2 8 m/ s ^T^igBfr *>MUn 

15 fB^J15£, Ge, Sb, Te^P./i^SbTe^M^ 

Sfcffc-r**^ G e (D^>$5£ 2 IC^~ fe> h-^Ji 8 J§C^A°--fe > 
b£*T, TeW^S b(DJ«&4. 2<g£Ui4. 8 fg^TlCjli^ £ 
£l~<£tK 4. 5 5 4m/sE(Jh5. 2 8 m/ s £AT©*5H^ *>M\*n 

IT, 2 {gcD^jl^iCci; D'lf #g IB #bfc:H 

20 Sty 9— fit^3<fc^l3^ii^<£lRl±^-&. &$?£Ht##tt£#£ 

25 <^JS^1J1~4> 

l^flj 1 ~4te, S«2±tC, AgNd Cu^?>&§Mltl3, S i 
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8 N 4 *>sfc£f&2 (DTmmmfcm n, zns-si o a 

SB 1 <£>TJlffm#Jl 1 2 , Ge SbTe^5^5IBSl5, ZnS- 

s i o 2 as i <D±.mmm&m i 3, s i 8 N 4 a*&fc*« 

5 2 0mm, SSI. lmmSft^. ^i3MT5«©-£Ii: 

N d O^f^te 0 . 4fC : ?A 0 -"fe>' K CuO^IKiO. 61 

ffi«£*3iJ (PSA) )!)^a5i*I^lT, ±lii#I6l;Mb 

KM 3 (OmZfe* ^MM 1 ~4 (AJUlc:, 6 0nm, 8 0 nm, 12 On 
15 m, 14 0nmT$§o ^ni^bT, KM13^©#l0j?$«l^ 
— T?& 0, 12 ©TSM*#:S 11, »1 OTSStm#« 1 2 > 3B&/9 

5, i io±ii«ftii 3, ^2©±iit#ii4ii, ^-n^n, 

8 nm, 6nm, lOnm, 8nm, 4 0 n m®|$ ^^f^ . 
SltS 3, II <£>TJlBftt#J§ 1 2 , iB#Jf 5, II <Z>_hJl^#JI 
20 13©Miff§^Ti:*t. 

Jt^PJjim : 1 . 0 x 1 0 " 5 P a 
ffffl^C : 3 . 0 X 1 0 0 P a 
iSAm* : 3 kWh 
: A r 

25 12 ©T«M«#® 1 1 &&Xff& 2 <DJLJlBt«#:Jl 1 4 (DJ&Jgl^fr 
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: 1 . 0X10~ 5 Pa 
2£Q& : 3 . 0 X 1 0 0 P a 
: 3 kWh 
: A r j3X&£Zf&m$X 
5 ^f5t#X» : 3 0 s c c m 

<HSJ£M5~8> 

10 ?&tb« ^©12 ©TliiftI 1 1 <Z>ff£te> ^Jfcfll 5 ~ 8 <DM\Z. 
4nm, 8nm> 14nm> 1 8nmT^§. ftll^tT, I20T 

stm#s i 2 , mmm 5 , m 1 1 3 , m 2 © jijiftm^ 

« 1 4li, ^rtl^tl, lOOnm, 6 n m, 1 0 n iru 8nm> 40n 
15 m©JI$^ft^. ^2©TIl*#:il 1 ©MJScD&rjtteU 

o 

<mmm9~i i> 
20 ms#j9~i i \t. ZL^izmuz&z ^ftsi i (DTmwnfcm 1 

^n^n, 4 nm, 1 0 nm, 1 2 nmT&^o ^tlCtl/T, 
1 (DTmMnfaM 1 2 ^^(D#-/icDJ?^ ^IH— ti5 D, KMMS^ 12 

©TS^im#s i i , mmm 5, mi <D±mmmitm n, 12 0 ±m 

25 Sim#:S14«, ^tn^n, lOOnm, 8nm, lOnnu 8nm, 
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<mmmi 2-1 5> 

5 ^JS^J 12~15tt, SV>te£&£J¥£ 5 12 

5©Jlt£«* ^Jfeflll 2~ 1 5 ©ISte, 6nm, 8nm, 16nm 
, 1 8 nmT£3o tni^bt, fB#S 5 J^<£> 9 £>JS£ 

0 , >SWJ1 3 , KS 2 ©TS^im^S 11. ^1 ©Tiii#l 1 2 > m 

i cD±)ifi«#J8 13, ^2 (D±mMmfom 1 4 ^n-tn, 100 

10 nm, 8 nnu 6nm, 8nm> 40nm(Dl^ftS. IBS 

<§HM0II1 6-1 8> 
15 mS^Jl 6~18lt KV*KS&S»£&W-r££l ©±J1»«#J1 

1 3 £#b> 81 1 0±iit#:l 1 3 <£>J¥£te, mMM 16-18 (DM 
\Z. 4 nnu 1 0 nm, 12 nmT^^o ^nt^bt, & 1 ©±S^ 

ftil 1, Il©TIifl^Il 2, fB^Jl 5 , H 2 ©_k«i!m#:JI 1 
20 4 te, -^n-^tl, lOOnm, 8 nm, 6 n m, lOnm, 4 0 nm(£> 
i$m§o &*3, mi©±Sm#:®l 3 <9J3HJ¥<£>&^te, ^MB#P^ 

<&mMl 9-2 2 > 
25 mMMl 9-2 2\$, K^\zmfc2>&Z& 7 5T2>m2<D±mffi&&m 
1 4 $ 2 GD±JlBf«#Jl 1 4 ©J¥2teU ^JS^J 19-22 CDJIH 
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\Z, 3 0nm, 3 6nrru 4 6nm, 5 0nm-C%>Z> o ^ni^UT, 

w, 2 <d ±.mmn.wm 1 4&fl>©&jB©»s«i3— -t&d, ^mji3, $ 

2 (DTJf M«#J1 ll.Sl <£>TJlBf®#Ji 1 2 > IB^Jl 5 , % 1 (0± 
lit^Il 3te, -^tl^tl, lOOnm, 8nm, 6nm> lOnm 

<J*$fcfll> 

io jt$fcw*> uss^j i i ©Tii«#i i 2 43<tMi i ©±e^im 

#11 3 £#!B§bfc1#/&£Wt-£o ^2©TlitMl 1 

, 130® 5 , 12©±ll«ftl 1 4©0Ste, -en^n, 1 0 0 nm 
, 1 8 nm, lOnm, 50 nm-e&3. Z.n$k$V<DZ. £\Z, mMM 1 

15 <mmm 23, 2 4> 

^IJS^J 2 3 ©KttJi 3 fc:fett5N d (D^mt 0 . 4lf/V-k> h 
, Cu0^f$ttO. 6lf/1-t>b"C^5. — ^ mmm2 4(DK 

0. 9MC^/\° — -fe> hT&£o 
20 £fc> £g)6&0!l 2 3 *5«fctf2 4 t*(T5SltI 3 , H 2 0Tiit#I 

ihii ©T«^m^« i 2 , bbm 5, ii <D±mmmfem 1 3 , 

^2 0±Iiiftll 4tt, ^-tl^n, lOOnra, 8nm, 6 n nu 
lOnm, 8nm, 4 0 nm(DJI$Sf tl.. nn^© £ 
m 1 — 4 
25 <|JgJ£#12 5- 3 0> 

ggl&ftl 2 5-30 ©te^JB 5 K:^W*nfcT e S b <Z)Jfc^ 
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te. MMM 2 5 — 3 0 <DM\Z, 3. 2, 3. 4> 3. 7, 4, 4. 4, 

4. 7 t&3o 2 5 - 3 o (Dumm 5 C^W^n^G e <Z)^W^ 

§H5S#I 2 5 - 3 0 <Z)££fJf 3 , fg 2 ©Tlitfrl 1 1 , S£ 1 

5 oymmmwrn 1 2 , mum 5 , g§ 1 ®±jiB§m#Ji n, ^2 <d±m 

itftll 4®I)?tt, J en^"tl> lOOnm, 1 0 n mu 5nmu 1 
2nm, 6nm, 4 2nraT<6§. Z\n&ft<D Z\ £\$, mMM 1 ~ 4 <h 

<*IM3 1-3 4> 
10 ^iiM 3 1-34 ©|B#J1 5 \Z^m^tlf^G e te, Uli 3 1 - 3 4 <£> 
MiZ, Olf/t-k>h, 2JiC^A* — fe>K 8lfA-t>h, 10 
A°--fe> hT&£<, 3 1-34 ©fB^S 5 t^W^tlfeT e 

\ZttTZ> S b ©Jt^te, 3. 6T££o 

£7c:, SM#!J 3 1-34 (D&MJf 3 , fg 2 OTlitftl 1 1- H 

15 (DTmmmfcm 1 2 , mmm 5 , m 1 <£>±ji«fm#jf 1 3 , m 2 ©±« 

1 4 (DJiff te> -^tl^fr^ lOOnm, 1 0 n m, 5 n m> 1 
2nm\ 6nm, 4 2nmT&£ 0 iltl^Cil^tl iWJl~4i 

<^liSM 3 5 — 4 0 > 

20 mmm 35-40 <Dumm 5 \z^m-zntcr e ct-r§ s b <Dttm 

3 5 — 4 0 <D\miz, 3. 7, 4, 4. 2, 4. 4> 4. 8, 

5-e&£o HJM3 5 — 4 0OfB^J15 l:tW^n§G e©M^^, 
^M^lJ 3 5-4 0 (DfrttM 3, 12 <Z)T«M«#J1 1 1 > fg 1 

25 <DTmnm&m 1 2 , tzmm 5 , m 1 ©±®m«#« 13,^2 (e>_lji 

WIMfaM 1 4 (Djf JSte, -?-n^-tl, lOOnm, 8 nm, 6 nm, 10 
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<mmm4 i~4 4> 

4 1 — 44 ©12^/1 5 C-af ^nfcG e teu 4 1 ~ 4 4 

5 ©jlgd, OlfA-t>h, 2Jg^A*--fe>K 8HC^A*--fe> K 1 

o M^A--k> h-rab^o ^ss^j 4 1-44 omum 5 ^^^-^n^T 

e\zM-?Z>Sb<Dttm\Z. 4. 2T&§o 

^M#II4 1-4 4 (DKMM 3 , f§ 2 (DTHMm^il 11, 1 1 
<D~FJlMS#Ji 1 2 , f3®« 5, II <D±mWnfcM 13,12 (D±M 
10 MM&m 1 4 <E>iiJ?te> ^tl^tn. 10 0nm> 8nm, 6nm, 10 
nm, 8nm, 4 0nmt^§, Z\nUft(D Z. SHJM 1 ~ 4 £ 1^ 

mMizm>T. mmms. 2 8m/s (ix) iz&vmmm^oimm* 
15 ffv^ ^^-^©s^t^, ^mmm. s^ft^tt, m&Wi&m 
ffibfe, ±mvrz.nffimi ~ 2 4&&x$ikifcM\zMLx, 10. 

56m/s (2X) D'lf M-ft<E>f3^£fr fiS> fBi^m^ 

^^©tB^g 5 <DVtm&, ®m<tmmz& vm^wmizistzo 

20 mi 0E1^, UiSS0lll~2 4©l?ffi^l^bTffl^e»n^lB#^^A 0 ^ 

o 

I/ — 1f^<2&fi4 0 5 nm 
BOtN A 0 . 8 5 
25 T-37b'y h^O. 12#m 
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il 0 EHc5cTJ;5&X h^>>£ffl^ p p&tffcP e SrSjlftb 
fc. ^^0Pp/Pe©Jt$^-^tl,T > P w£X-f -:/LTJitt 
erS-^At^S/W- (Pp) ^^fc. 1 xfB# 5 . 2 8 

15 m/s) ©|E»0D«'&«, 5. 2mWJ^T£ i"Oj iZ&Qml,. ^tlU 
JLT Txj Id^D^Lfco £fc> 2 xfB^ 1 0 . 

56m/s) ©i§-£K:«. 6mW^T§ TOJ te«kBa*b, ^n&_tT 
$>z>mifaM& rxj ici^D^bfeo 

20 0. 3 mWt 1 0 0 7? IM © l§ £ £ fr M £ tlfc Iff $g ft -*§-©!? 

ft7En?«, H^je^tt**fiSFT*S*Jlfi^JSr TOJ l:<fcOSU, #3= 

rxj O^Lfco 

25 W^ftCSNB^Si 

mmm 1-2 4&&wtigm&. urns o*c, mm. 8 5/1-— 1> h© 
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j \z & D^bfco 

5 |g7E!£D. Slti 3 0JI$ $ 8 0 n mj^± 1 4 0 n m£(T, KI 2 <£> 
TS^im#« 1 1 ©J¥£ & 8 nm.kt._b 1 4 nm^T, H 1 ©Tlil# 
112_4 nm&Jb 1 0 nm&T, fS^JB 5 ©JSS 5 £ 8 nm^± 1 6 
nm^T* I10±ilt#Il 3©f^$4nm^±l 2nm^T, 
m 2 <£>JtJ!B§^'($S 1 4 CDJP £ £ 3 6 nmPil 4 6 n mE*Tk-t*£ £ 

£tc, &mm%te* i — 2 4*_fcr^tt«E«©^— /t^-r b cd 

OW :Direct Over -W rite) fB^#tt£$J/t b „ Wlffi 
fcfrofco £AT^> «_H±, *«_#9 2 3 *«kmfclfc«0:*---/t7-f 

mi £«_09 2 3 ^.ttxit^^j^^^^^— n^-f MB»«Ftt 
n i iH«tD, mmm 2 3 -x?«, jtn&wcjt^, n^-r h 

fcutbfc. ^Ttc ^_t±, mmm2 sopux?^ h&fr<Dmm$f& 
2®cfcD, gsjsm 3tit mmms. 2 8m/s (1 x) &&zfimm 

25 gtlO. 56m/s (2X) -.fcfc. JtkSffc^ v *-*J#1__:i3<£tfSB§iJ_s 
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KStbT, mmms. 28m/s (IX) fc«k Dlf fgfi-SfOiB^Srfr^ 

% sain* ct §M u fc , ft 43, snbkiku 

Vy*r-> fit # 9 / 1 — fe>h«kt)/h$^«^&, 3? y * — fit & 0 £ *l 

10 u, s^y rxj £<k o^bfco 

HI 0 m^^Tck^ftX h95^*fflV^ P pt^KP e £*ii<ffc;b 
fro ^H^OPp/Pe©Jt^S-SibT, PwSX'f- ybTJitt 
er5^"7At?5:§A°7- (Pp) *&®t£o 1 xtBfifc©*©©^©*^ 
15 5. 2mW£Jt.T£ i"OJ (l<J:Dil, ^n^±-e^ Z>mMM & Tx 

j (c<k0Stfe. 

I8HJ;0, IB»JlJ&*Ge, Sb, Te^5&5«^ GeO^ff 
25 S2lf^-t>h^±8ffA-t>M^Tl:MU, TeW5 
Sb<0Jt##*3. 4{§^±4. Offf&TfcSft-f ?K 
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5.* 2 8 m/ s (IX), l/-+fi£S4 0 5 nm, NAO. 85, =r — 
5 4\ZMLT. B&ms • 28m/s (IX) iSi^IMl 0. 5 6m 

/ S (2x) kij: D'lt^m^^fB^b, i?y?-m, mmmm&&xs& 
&z$mmm^m^m(D&0ktfrfe* mmm 1 ~ 2 4<Diw;:i^bTjBv>e> 

10 ^^^--fit©Wffi^fe 

v 12. 5 > h <k d /h £ \,*m& * , 

15 o 

mi 0 0 "3 h7f^SfflK P pMCP e £M3Hbb 

fee ^ll^OPp/Pe©J±$^-)£i:UT, PwSrX-T — ^ bTJitt 
er$^YAt^§Ay- (Pp) £sfcae>fc. 1 xffi», fcSt*K:2xE 
20 «fc*5V>T, 6mWPiT5 rOJ l£«£9^b, ^n^±T ft Z> mMM * 
TXJ Id.fcD^bfco 

2 o omm&w tfct, >>y ^— ffi^aojesrff -Dfe. 2 
-tea* 12. 5/vt>h^±oi^§, *sv *-m&7F&tmmv%i 
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„ $g9HTte, *?y m& TOJ \z&VmV, 5? 

Sg9m£D> tZmm&Ge, Sb, T e ^ ^te^^ Ge0tf$ 
£ 2IfA- fe> h£Ut8 11C^A 0 --fe> h^TKljliRb, T e 
5 Sb(Djt^4. 2 ^£Ui 4 . 8 fJ^T Kil^T £ - £ £ 0 , iB£i£^ 
10. 56m/s (2X) , I/-ifSS4 0 5 nra, NAO. 85, 5 s 
— 9 My hfiO. 1 2 # m©^#lc«k 0 if SgM^(Z)f3&£fr o 

10 , ±^ODHJS^a8t^^^n§ , b^T«7&;<, z\<DftW<D&ffi&}&m\z 
7*h#U'?-ft (2Pjfc: Pho t o Polymer izat io 

n) , mm - mi£\z& vw&cDm^-t&jjmm&m^z z\tw-v%%o 
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Jl 7 ^^^T^ £5 L T % £ V> „ 

^?&5\Z/^Uy b 2 6 fcltifctfc (f£ 1 3 EIA*> 8 &) V>mWL2 £@ 
fg l 3 E1B \z^£o IzMQ^* Wt2 l fcltifco^ 
-y^ h 2 8 1 3 0C^^i-&eW#T^EPb^fp]t/1l/ 

25 
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m * (D «g m 

5 4 0 0 nm£(±4 1 0 nml^T©IBH©tll:$^§, 0. 8 4^ 

±0. 8 6UTommoMnifc* : g'tz>yt¥%k\z&K)Mytv. ±.&ytm 

3Sg2<2TJ»ff«#S^e>&9, 
IB it 

20 _hlB^2©TMm«#M^^b->U □>*^S:5Ii:S1l®!tf 

£lf3fc©t5B 1 HB«©:%HB»J«#. 
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7. ±IBSbTe^^TO#Ge, S b43<fctf T e Sfc O , ±IBA 
IBffl 6iE*©3telB««E#. 

8JS : ?A*-<fe>hEilTT?i&tK TeCMt5SbOjtW3. 4fgJBA± 
4. Oig^TT&O 
10 ±fBE*tSK::i3V>T\ Nd©tWO. 4 A°--fe > b J!^± 0 . 
7M J ?A°-'fe> h^TT&O, CuiDMWO. 6 JK^A-ir > h ^ 
_t0. 9 HC^A— fe> b£*T^&£ 

15 ±8I^A— fe> h^TTSD, Te fclfcrTSS b<£>Jt«*4. 2{g£4 
±4. 8MTT*D, 

±!3^l>fS{C^ViT, NdCD^-W^^O. 4 0^A--fe> h^± 0 . 
7 JH^A — -fe> h£*T, CuOtWO. 6M^A°--fe> bJ^JiO . 

20 z. £&<&wt£Tz>m'3t<Dmm 7mm<Dytmmmfco 

10. JrfBR#tJg©JP£#*8 0 nm^± 1 4 0 nm^T, 
±13812 ©Tl^i#I<iDji$^8 nm£*_t 1 4 nm^T, 
±IEfg 1 ©TJB8i*#S©/?$#* 4 nm^_L 1 0 nm^T, 
-bfBflB®JBe>J?£j&*8 nmSl-t 1 6 nm^T, 
25 ±Ei 1 ©±lR«#iOJ|3*J4 nmK± 1 2 nm^T» 
JtESB 2 ©_bJl«i*#JB©J¥£j&* 3 6 nmU±4 6 nm£(T 
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1 1. ±&ytmmmi>** 3feiM'>-ht> ±t33 l eiii&t£>'- bzmw. 
mil tzmoiytrnmufc* 

4 0 0 nmEJUh4 1 0 nm^TCiHOifitfe^^^, 0. 84K 

fcm*±.vzBiMm±\zmmz-&z> c d> Tiif#i&i^t§ 
mfcM&±&mmm±\zmm-z-&2> z-t\z<kv. ±mmmi^^m^.'r^ 
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1 5. ±u±mmnfcm&&z*±mTmmnfcm*mi$,"rz>tfn<Dmm 
&&is.ffi* o<k^ 3 <DMm*mrc-rz.}i&&m.tT%m?£<Dmm i 4 

io 1 8. ±mzmm&, ^mtmmmx-$> & z t&wmt-r zm^vrnm 
19. ±mm^kmmm&sbT em&&umfrt>teQ, ±mzcMm& 

15 2 0. IfHSbTe^MWGe, S b^<ktfTe^fi^l3, _h|B 

2 1. JhfBfB^bfBgijlfc&^T, Ge(D^^^^2m^A 0 -ir>hJ!^ 
20 ±4. OMTt^D 

±0. 9J§C^PA--fe:> hJ^TT&3 

25 2 2. JifB^^'fbfB^S^feViT, Ge©tf$^ 2M^A°— > h 
^±8^A°-ir> hJ^TTfe T e \ZttTZ> S b(DJt«*4. 2 
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5 n t %wwL£-?z>m$t(Dmm 2 oiBtt©3fcfB»a#©«iig:£fe. 

2 3. JL|BKItJB0J?3)&*8 0 nmPi± 1 4 0 nm^T, 
±IS*2©TBil«flc»©#** J 8 nm^_hl 4nm^ 
1 OTIit#I©)l$^4 nm«± 1 0nmPiT« 
Jh IB BB 8 nmm 1 6 nm^T, 
10 ±E»1 ©±JIBi*#JB©ff$J&*4 nm^±l 2 nmfiJlT, 
±13112 0_Lgg|«#jl©j¥$^3 6 nmPi±4 6 nmfiT 

£ £&<WWlf?Z>m>k<D%&m 1 4f3«fc©}fcf3^$&#:©§g3i;£ 

2 5. ±«»*Jl3&«*JBEtt«i3»a^6ft:*Jli*«r«i:*r5«l*9l2 4 

20 H2 4mm<Dytmmmfe<Dmmjj&o 
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